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General Remarks
All reagents were commercially available and were used without purification.
Isatylidenemalononitrile derivatives 3 were prepared according to the reported procedure [1] . The primary-tertiary diamines were prepared according to our previously reported method [2] . NMR spectra were obtained at 300 MHz for To a stirred mixture of catalyst 1a (2.33 mg, 0.0125 mmol), ketone 2 (0.11 mL, 1.5 mmol) in 1,2-dichloroethane (1.5 mL), the additive D-CSA (2.91 mg, 0.0125 mmol) was added at 25 °C and the mixture was allowed to stir for 2 min followed by the addition of the corresponding isatylidenemalononitrile derivative (0.125 mmol). The resulting mixture was stirred for 24-168 h and the progress of the reaction was monitored at regular intervals by TLC. After completion of the reaction, saturated solution of NH 4 Cl (3 mL) was added and the resulting mixture was extracted with ethyl acetate (3 × 10 mL). The organic layer was separated, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure to S3 obtain the crude Michael product. Subsequent purification by column chromatography gave the corresponding pure Michael adducts. The enantiomeric excess of the products was determined using Diacel Chiralpak AS-H, OD-H, AD-H and IB columns. Racemic standards were prepared using (±)-3-methyl-1-morpholinobutan-2-amine as catalyst synthesized from (±)-valine.
General Procedure for three component enantioselective Michael reaction
To a stirred mixture of catalyst 1a (2.33 mg, 0.0125 mmol), acetone (0.110 mL, 1.5 mmol), malononitrile (0.137 mmol) in DCE (1.5 mL), the additive D-CSA (2.91 mg, 0.0125 mmol) and isatin (0.125 mmol) was added at 25 °C. The reaction mixture was stirred for 24 h and quenched with saturated solution of NH 4 Cl (3 mL).
After extraction with ethyl acetate (3 × 10 mL) the organic layer was separated, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure to give the crude Michael product. Purification by column chromatography on silica gel using hexane/ethyl acetate 7:3 as eluent gave the corresponding Michael adduct in 80% yield. The enantiomeric excess of the products was determined using Diacel Chiralpak AD-H.
Procedure for synthesis of spirooxindole [3] .
To a stirred solution of 4a (63 mg, 0.25 mmol) in ethanol (2.5 mL) NaBH 4 (28.5 mg, 0.75 mmol) was added. The reaction mixture was stirred for 2 h at rt and quenched with saturated solution of NH 4 Cl (5 mL). After extraction with ethyl acetate the organic layer was separated, dried over anhydrous sodium sulfate, filtered, and concentrated under reduced pressure to obtain the crude product 6. Purfication by column chromatography on silica gel using hexane/ethyl acetate 6:4 as eluent gave spirooxindole product 6 in 90% yield. The diastereomeric ratio was determined by S4 1 H NMR analysis of the pure product. In order to determine the enantiomeric excess of 6, a racemic sample of spirooxiindole 6 was prepared from racemic Michael adduct 4a following the same procedure. The enantiomeric excess of spiroxindole 6 was determined using Diacel Chiralpak AD-H column and found to be 98% ee. 
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